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Use ofMouthguards

and Headgear in Organized

Sports by School-aged Children

SYNOPSIS

SPORTS-RELATED OROFACIAL trauma is a serious problem that can be pre-
vented by wearing protective mouthguards and headgear. While this equipment
is available, few studies have been done of wearing practices. This study assesses
the wearing practices using data from the Child Health Supplement of the 1991
National Heafth Interview Survey. Results indicate that football was the only
sport in which the majority of children used mouthguards and headgear. While
statistically significant differences (p <.05) were found in use of the equipment in
all sports by grade level, gender, parent's.education, ethnicity, and by region of
the country, these differences were not consistent across sports. Healthy People
2000 calls for extending requirements for use of orofacial protective devices to
all organizations sponsoring sports that pose risk to injury. Given the complex
nature of the findings, multifaceted initiatives that include the promulgation of
rules must be developed and tested to determine what approaches are effective
in ensuring consistent use.
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I njuries are a leading cause of morbidity and mortality in children and
youth in the United States'. Of growing concern are injuries that occur
during participation in organized sports2. One type of injury, orofacial
trauma, can result in broken and avulsed teeth, facial bone fractures,
concussion, permanent brain injury, TMJ dysfunction, blinding eye

injuries, and even death3'4. The concern about orofacial injury is addressed in a
Healthy People 2000 Objective that calls for extending requirements for the
use of orofacial protective devices to all organizations, agencies, and institutions
sponsoring sporting and recreation events that pose risks of injury'.

While no systematic monitoring for orofacial injuries exists, it is estimated
that as many as one-third of all dental injuries are sports-related56. A particu-
larly high prevalence of all baseball injuries, 41%, occur to the head, face,
mouth, or eyes7. Prior to the institution of rules by the National Alliance Foot-
ball Rules Committee in 1962 that required the use of orofacial protective
devices for high school football players, an estimated 50% of all football
injuries were to the mouth and face. Current estimates are that 1.4% of foot-
ball injuries are to orofacial regions8. Similarly, data from the mid-1970s indi-
cate that 45% of hockey injuries in children ages 10 to 16 occurred above the
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shoulders, with 13% being dental injuries. Following the
establishment of standards specifying the use of head and
face guards in hockey by combined associations and federa-
tions in 1977 and the subsequent requirements in the rules
for amateur leagues as well as collegiate and high school
competition, injury rates dropped dramatically9.

Equipment that prevents orofacial injuries and concus-
sion has been available for decades, yet little is known about
the extent to which it is used. This study aimed to estimate
current participation of school age children in organized
sports and assess their use ofprotective headgear and mouth-
guards. These national data
will provide baseline infor-
mation for the development
and evaluation of targeted
strategies designed to reduce
the occurrence of sports- *
related injuries in children.

Methods

We analyzed household
survey data obtained for the
1991 National Health Inter- 6 0
view Survey (NHIS) of
Child Health focusing on _
responses given by the 9,630
interviewed parents (or
guardians) of children ages 7
through 17. The National Center for Health Statistics
(NCHS) followed established NHIS standards for sampling
of participants, conduct of interviews, and data quality
control procedures'°.

In the 1991 survey, parents were asked whether the sam-
pled child had played any of the listed organized sports
(football, baseball or softball, soccer, field or ice hockey,
wrestling, lacrosse, rugby, boxing, karate or judo) during the
previous twelve months and, ifyes, how frequently the child
wore protective headgear or a mouthguard. For the present
study, we looked at selected demographic and socioeco-
nomic variables as follows: geographic region of residence,
gender, school grade level (elementary, grades 1 through 5;
middle, grades 6 through 8; high school, grades 9 through
12), "race" (black, white), "ethnicity" (Hispanic, non-His-
panic), education of parent (high school or less, more than
high school), poverty status (below, at/above Federal poverty
level). "Race" and "ethnicity" were defined by the respon-
dent's self-perception and are separate variables, for exam-
ple, a child could be both black and Hispanic.

Statistical Analysis. For our analyses, sampling weights
were used in order to generalize to the 1991 non-institu-
tionalized U.S. child population aged 7 to 17 years.
SUDAAN statistical software, which was created for use
with complex, multistage sample designs, was used to calcu-
late standard errors for estimates. All comparisons that are

reported as statistically significant are at p <.05 after
accounting for multiple comparisons. Log linear chi-square
was used to test for independence, p-values are based on the
F-statistic using the Wald chi-square with denominator
degrees of freedom equal to the number of Primary Sam-
pling Units (PSU) minus the number of strata.

Results

Who Is at Risk for Orofacial Injury? In 1991, over 14 mil-
lion school-aged children in the United States participated

in at least one of the listed
sports, with over one-fourth
of this group involved in two
or more sports. (See table 1
for estimated population of
children playing each sport.)
Males played an organized
sport more than females
(23% females played, 54%
male played). Playing an
organized sport varied by
region of the country: in the

* 0 * south 33% played, compared
to 43% in the Northeast,
43% in the Northwest, and
41% in the West. Playing an
organized sport varied by
socioeconomic status: 28% of

children below poverty played while 43% at or above
poverty played; 33% of children whose parent had less than
high school education played in contrast to 45% of those
whose parent had more than high school). White children
(42%) were more likely to play organized sports than black
children (27%). Also, non-Hispanic children (40%) more
often played organized sports than Hispanic children
(34%).

Baseball or Softball. Baseball and softball were the most
popular organized children's sports, with an estimated 24%
of the school-aged population playing one or both (table 1).

While headgear and faceguards have been developed for

Table 1. Estimated totals and percentages of children
who played organized sports in the United States, 1991.

Sport

Baseball/Softball .............................................
Soccer ..............................................................
Fnnroot 11 .-

Wresv lng .........................................................

Field/ice Hockey............................................
LaCrosse .........................................................

Number

9,338,980
4,906,134
3,824,708
977,180
960,763
603,008
141,480
144,380
52,686

Percent

24.4
12.8
10.0
2.6
2.5
1.6
.4
.4
.1
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Table 2. Percentages
and mouthguards whi
selected variables.

He

Total ...................................

Gender:
Male..............................
Female .........................

Grade level:
Elementary..................
Middle ..........................
High School................

Race:
Black ...........................

White...........................

Ethinicity:
Hispanic.......................
non-Hispanic ..............

Poverty level:
Below...........................
At/Above ....................

Parent's
education:

<HS/HS .......................
>HS..............................

baseball and softball pl
use of safety equipmer
tions such as catchers
Our analyses substant
among those who play(
headgear all or most of
guards all or most of ti
of headgear during ba
greater percentage of r

females (25%), and by
above poverty wearinj
those below poverty lei

A greater proportic
elementary school chi]
more black (17%) tha
guards (table 2). No di
the cell sizes were too
data by other sociodern

Since the aforemen
age batters' helmets an

of children who wear headgear sibility that parents would have responded "some of the
ile playing baseball or football by time" to the headgear questions. To assess this, the responses

to the 1991 questions on baseball or softbaLL headgear were

Baseball Foothag analyzed by always (35%), sometimes (43%) and never

eadgeBrMouthguardHadgeal Mouthguard (22%). The same differences as reported above are observed
for gender and race. In addition, white children were

35 7 72 72 reported as "sometimes" using headgear more often than
blacks (46% vs. 19%); children whose parents were better
educated were more likely to have occasional use of head-

40 8 77 77 gear than ones with less-educated parents (45% vs. 38%);
25 5 15 is and non-Hispanics had occasional use more than Hispanics

(43% vs. 30%). Lower socioeconomic children (using any of
the SES indicators) and girls were more likely never to use

35 6 52 52 headgear in basebaLL or softball.
36 9 80 79
35 12 88 88 Soccer. Soccer was the second most popular sport among

school-aged children in 1991 (table 1). As might be
expected given the absence of US Soccer Federation rules

33 17 74 71 for protection from orofacial injury and no mention of such
35 6 72 72 devices in texts for coaches and athletes, our analyses found

that only 4% of soccer players wore headgear and 7% wore
mouthguards. The use of headgear did not vary by grade

33 11 46 52 level; however, the use of mouthguards among high school
36 7 77 75 students (14%) was greater than among elementary school

children (4%). Cell sizes were not sufficient for interpreta-
tion of other demographic or socioeconomic factors.

24 1 1 54 54
36 6 77 75 Football. Ten percent of U.S. school-aged children played

organized football in 1991 (table 1). While rules mandating
the use of headgear and mouthguards have existed for over
three decades, our analysis indicated that only 72% of chil-

34 8 68 69 dren who played football wore headgear and mouthguards all
36 6 78 75 or most of the time (table 2). Statistically significant differ-

ences existed in the use of headgear by gender (77% males,
15% females), grade level (88% high school, 52% elemen-
tary), ethnicity (77% non-Hispanics, 46% Hispanics), poverty

Layers, not all leagues or teams require level (77% at or above, 54% below), and parental education
it; in many cases, only selected posi- (78% more than high school, 68% high school or less).
and batters are covered by the rules. We found statistically significant differences in the use
tiate this pattern of rules. In 1991, of mouthguards by gender (77% males, 15% females), grade
ed baseball or softball, only 35% wore level (88% high school, 52% grade school), ethnicity (75%
f the time, and only 7% wore mouth- non-Hispanic, 52% Hispanic), and poverty level (75% at or
xe time. Differences existed in the use above poverty, 54% below poverty).
Lseball and softball by gender, with a
males (40%) wearing the device than Other Organized Sports. Overall population estimates for
poverty level, with 36% of those at or child or youth participation in wrestling, karate/judo, field/
g headgear compared with 24% of ice hockey, lacrosse, rugby, and boxing are presented in table
vel. 1. Due to insufficient cell size, the use of orofacial devices
n of high school children (12%) than cannot be analyzed by sociodemographic variables.
ldren (6%) wore mouthguards. Also,
n white (6%) children wore mouth- Discussion
ifferences were found for gender, and
small to permit interpretation of the Differences exist in use of headgear and mouthguards
iographic variables. but are not consistent across all sports. Considerably more
itioned standards for baseball encour- information is needed on injuries in youth sports and the
Id catchers' masks, there is more pos- use of headgear and mouthguards.
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The actual risk to injury in childhood sporting activities
may be greater than is represented here since only selected
organized sports were included in this survey, e.g. organized
basketball and less official forms of other sports were not
listed. Other methodological artifacts potentially affecting
the responses included the lack of distinction among types
of sports, e.g., contact, tag, or flag football, and the depen-
dence on parent's knowledge of a child's behaviors.

Rules and regulations. Healthy People 2000 calls for the
development of rules and regulations by all sponsors of
organized sports that pose a risk of injury. The data
reported suggest that such regulations are positive health
promotion strategies: football, with rules, had the greatest
use of equipment. The moderate use of headgear among
baseball and softball players appears to be related to rules
that require use for selected players. In contrast, the very
low use of safety equipment in soccer may be associated
with an absence of regulations on their use. Barriers to
development and accep-
tance of rules appear to
include lack of awareness
of the potential for injury,
inappropriate or unavail-
able equipment, and
expense. Unlike other
countries, the United
States has no overarching
authority to require the
use of orofacial protective El i
devices by players or for
the appropriate education
of youth sports officials. * S 1
The efforts of advocacy
groups are thwarted by
the fragmented nature of
youth sports in the United
States'.

Behavior change. Parental perceptions of children's risks
to injury, expenses associated with protective gear, and
peer pressure may influence use of mouthguards and
headgear. Interestingly, lower socioeconomic parents are
reported to be more aware of threats to their children's
safety than are affluent parents15. One of the major
sources of harassment among children is orofacial fea-
tures36, thus, comments by peers or the anticipation of
comments about devices may be sufficient to deter gear
usage.

The observed wearing patterns of males and females
may represent perceptual and cultural differences, peer
pressure, and/or the nature of sports played: 1) Percep-
tions that females are less aggressive and thus at reduced
risk of injury may exist. 2) Perceptions regarding the
absence of long-term commitment to a sport may result in
a differential willingness to devote resources to females. 3)

Aesthetic appeal may differentially influence protective
orofacial gear usage. 4) Females may play in non-league-
based sports with fewer or less stringent rules or may play
less combative sports than males. Since injury rates for
females playing specific sports are similar to those for
males"-"9, the differential use of protection must be
changed.

Product design. Problems associated with protective
mouthguards include speech impairment, discomfort,
limited durability and poor fit20. However, custom-made
mouthguards, while more costly and time consuming to
have made by a dentist, reduce such complaints and pro-
vide the best protection from injury'222. In a study of high
school Lacrosse players, both male and female preferred
custom-made mouthguards, however, males reported that
they would wear the less comfortable "boil and bite"
mouthguards to avoid multiple dental office appointments.
Few females actually wore either the standard or custom

mouthguards21.
While sports officials and

dentists are encouraged by
*ll"ultEl;; professional organizations

and others to initiate
mouthguard programS5'23'18,

* *3 a review of the literature
indicates that few pro-

. *iX grams exist2 . Innovative
strategies must be devel-
oped to increase the use of

l * * * custom-made mouth-
guards which are effective,
readily available, and
affordable for children of
all ages. Since mouth-
guards must adapt to the
rapidly changing dentition
and to orthodontic

appliances, numerous challenges exist in bioengineering,
health professional consultation and marketing.

Health education and health promotion campaigns. In
our study, high school athletes wore orofacial protection
more than elementary-aged children. The differences in use
could be in part attributed to resources, regulations, and per-
ception of commitment to the sport in school versus com-
munity programs.

Some high schools have the advantage of formally edu-
cated coaches, certified athletic trainers and team physicians
to develop sports safety programs. Yet, an estimated 80% of
all those who coach organized sports in the U.S. have never
taken classes designed to enhance their knowledge of the
sport they are coaching'4 or the basics of injury prevention
and emergency procedures'. Several organizations have
developed educational materials and training sessions for
coaches"'4'24 but the use of these is discretionary.
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The literature indicates that behaviors of athletes are
most influenced by coaches25. Coaches report that most
information about mouthguards comes from sales represen-
tatives (72%), educational materials (33%), and dentists
(11%)21. Targeted education and health promotion could be
directed toward each of these groups, as well as the general
public, parents and athletes themselves.

Unfortunately, some youth sports organizers are refusing
to participate in educational programs because they believe
that they can be held liable for injuries only after receiving
education. Recent legal suits have determined that coaches
can indeed be held liable with or without formal educa-
tion26. One national organization, in response to growing
concerns about volunteers, provides liability insurance as an
incentive to coaches who complete a three-year certification
program which includes first aid and safety training24.

In conclusion, it appears that a set of complex issues sur-
round the use of orofacial protective devices for youth sports
in the United States. Under the umbrella of Healthy People
2000, the public health sector, working with the private sec-
tor, must strengthen programs, program guidelines, methods
for dissemination ofinformation about successful approaches
and surveillance systems. Clearly, if orofacial injuries are to
be prevented in sports, demonstration research projects and
innovative programs using multifaceted approaches at all lev-
els, across many sports, and in many environments must be
tested and, if effective, implemented.

The authors thank Richard Oldakowski for programming
assistance, the NIDR Public Information Office for editor-
ial review, and the many sports organizations and founda-
tions that provided valuable information to the authors that
was not available in the literature.
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